Sympmed I is an experimental computer program that identifies and offers treatment to outpatients whose symptoms can be effectively and safely treated. To verify the safety of using such a package an evaluation of Sympmed I was carried out. The patients' symptoms were entered into the computer by a junior doctor and then by a non-medical person, an engineer. The prescriptions offered by the program were compared with those given by a general practitioner after examining the patient. It was found that 390 of 500 (78%) patients in the first group and 276 of 400 (69%) patients in the second group were offered prescriptions comparable to the ones given by the general practitioner, and the rest were advised to see a doctor. In no case was a patient offered treatment when he or she needed to see a doctor.
Introduction
In many community health projects in developing countries (including our own Mandwa experiment) it has been shown that with simple training, encouragement, and support even a semiliterate villager can effectively provide primary health care to the people.' This is possible because most day to day health problems encountered by the "first level" medical or paramedical personnel are simple, minor and usually self limiting or treatable with a few safe and effective drugs. Providing 'primary' care for such illnesses drugs to be prescribed and a list of drugs not to be prescribed.
The only hardware is an IBM compatible personal computer with standard configuration. A printer, if available, can print out symptoms entered and prescriptions offered. The software includes MS-DOS (micro soft disk operating system) and Dbase III.
USING SYMPMED I
Each new patient entering the general practitioner's dispensary where a personal computer was installed would first go to the computer. The general practitioner's medical assistant would enter the symptoms for the patient as they appear on the screen, without guiding or leading the patient. The printouts of symptoms entered and treatment advised for each patient were numbered serially and kept to the side. The patient would then go to the general practitioner, who would examine the patient and write up the patient's notes and treatment prescribed on his or her own paper which was numbered to match the computer printout for the same patient. The computer printouts and doctor's notes for each patient were attached together. This was a kind of blind study as the prescribing doctor was unaware of the contents of the computer printouts beforehand.
After the first 500 cases the medical assistant was replaced by a non-medical person, an engineer, who was asked to continue with the trial without making any changes in the method of evaluation. He was given some orientation about using the package. The important instructions included: (a) To begin history taking not by going through the list of symptoms as they appear on the screen but by asking "What bothers you most?" and enter the answer as the first symptom. (b) To enter other symptoms, if present, separately only if they are not taken note of in the subdivisions of the first symptom. (For instance, if a patient presents with fever and cough and fever is entered as the first symptom questions are included in the program in the subdivision of fever to find out whether the patient has cough and other details about it. Thus there is no need to enter cough again as a second symptom. The patient is then asked if he or she has "any more complaints?" If, however, the first symptom is associated with ones not covered in its subdivisions, such as fever with itching, for example, then itching is entered separately after searching through subdivisions of fever -the first symptom.)
Results
We completed a preliminary evaluation of Sympmed I by comparing the prescriptions given by the computer Outcomefor (a) 500 patients whose symptoms were entered into computer by a doctor and (b) 400 patientsfor whom a non-medical person entered symptoms. 1: Prescription was comparable to that given by general practitioner; 2: patient advised to go to a doctor; 3: patient presented with a sign (for example, a swollen gland) rather than a symptom; 4: symptom not in program with those given by the attending doctor after examining the patient. Only patients over 12 years of age were included, and 900 cases, 500 entered by a doctor and 400 by a non-medical person, were evaluated (figure). Table I gives the distribution of patients presenting with individual symptoms. The computer prescriptions for 390 (78%) of the first 500 cases entered by the assisting doctor generally matched those given by the examining doctor. We did not compare the drugs prescribed but the groups to which drugs belonged, such as analgesic-antipyretics, tranquillisers, antibiotics, and so on. Non-essential drugs prescribed by the doctor-vitamins and tonics in most instanceswere not taken into account. Ofthe remaining patients, half were advised by the computer to consult a doctor, for 10 patients the symptoms were not in the program, and a tenth presented with signs only such as swollen glands in the neck, swellings, yellowness of the eyes, dental caries, puffiness of the face, and so on, where a doctor's confirmation after examination was essential before a prescription was offered.
Of the patients offered a prescription, nine out of 10 had more than one major or associated symptom. Among the patients who were advised to go to a doctor were a few who could safely have been given a prescription for symptoms, but in no case was a prescription offered by the computer where a patient needed a doctor's attention.
The figure (b) shows the outcome for the next 400 patients whose symptoms were entered by the nonmedical person. Nearly three quarters got prescriptions comparable to those given by the examining doctor, a tenth were asked to go to a doctor, and for a fifth symptoms were not in the program. Of these last, about half (a tenth of the total) had minor problems whose symptoms could be added to the program: minor wounds, non-specific anorexia, sleeplessness, heartburn, palpitations, acne, painful neck, stye, conjunctivitis, and so on. No prescription was offered where a patient needed a doctor's attention.
Discussion
Experience with Sympmed I confirmed our impression that for most day to day health problems of the masses in the developing world a visit to a doctor can be avoided. A computer program such as this would not only reduce a doctor's workload but also allow the doctor to spend more time on cases needing a doctor's attention most.
There are some important shortcomings ofSympmed I. It is agreed that this approach defies certain principles of medicine as no clinical examination or investigation is carried out and no diagnosis is made before a prescription is handed out. A step giving a list of probable diagnoses based on history alone could have been incorporated in the present program. Computer programs are being developed as an aid to decision making for rural health workers.45 But under circumstances such as this diagnosis could be a pointless diversion in the therapeutic process, which is after all what interests the patient.6 The different expressions used by patients for a common symptom need to be considered when making the symptom file. Most importantly, the possibility of translating the program into local languages needs further investigation or the presence of a paramedical worker-interpreter is always required. The limitations ofa busy general practitioner are the limitations of Sympmed I as well. Just as a general practitioner may miss a diagnosis ofpulmonary tuberculosis if a patient presents with cough and fever of less than a week's duration and no physical signs, our program may also send the patient off with a prescription for a simple respiratory infection-with a warning, of course, to report to a doctor if symptoms BMJ VOLUME 297 1 OCTOBER 1988 persist despite treatment-as the general practitioner would do.
Would simple flow charts be just as useful and cost effective? If our own experience with village health workers of Mandwa Project is any indication the diagnostic flow charts78 will never be popular among the workers despite efforts to promote their use. The reasons generally were that health workers had always to refer and cross refer to more than one flow chart for each patient and that most charts gave the probable diagnoses when it was suggestions about treatment they were most interested in. Since computers are coming in a big way, even to the remote areas of the developing world, and are being used for administration and for collecting epidemiological data we thought it desirable to develop programs for a paramedical worker that could also be used by a lay person. Eventually it may be possible to devise portable hardware so the package would be more useful in rural areas.
After the knowledge base is refined and a larger field trial carried out Sympmed I may be useful in broadening a paramedical worker's or even a lay person's knowledge and awareness of the treatment of illness. It may be used primarily for screening patients in crowded outpatients departments at rural health centres and urban dispensaries with the help of a paramedical worker directing only those patients to a doctor who need a doctor's attention most. Sympmed I is expected to help in promoting safe, informed, primary, curative care with the use of home remedies and a few essential drugs, in limiting dangerous self medication, and in reducing expenditure on trivial health problems.
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